Introduction

53
Sensory neurons exploit a common mechanism of polarized epithelial cell 54 differentiation, amplification, and specialization in apical plasma membranes to build 55 sensory organelles. An example is Drosophila photoreceptor morphogenesis, where a 56 late-pupal surge of secretory membrane traffic expands the apical photosensory 57 membrane, the rhabdomere. 58 dPIP4K-deficient photoreceptors is light-dependent, likely because of light-stimulated 149 endocytosis, and this phenotype is rescued by the inhibition of endocytosis by 150
Rab5RNAi. To investigate whether Rh1 accumulation in Pcs-deficient cells is caused by 151 increased endocytosis, we investigated Rh1 localization in dark-reared homozygous 152 pcs GS7166 and pcs Δ1 , and also in the pcs GS7166 mosaic retinas expressing Rab5RNAi. We 153 found high levels of Rh1 accumulation in the cytoplasm of dark-reared pcs GS7166 and 154
pcs
Δ1 homozygous photoreceptors ( Figure 1I , J) and also in the cytoplasm of pcs GS7166 
photoreceptors expressing Rab5RNAi (K). Quantification of Rh1 accumulation 156
indicated that the degree of Rh1 accumulation is not reduced under dark conditions 157 compared to that observed under light conditions, and accumulation is also not affected 158 by the expression of Rab5RNAi ( Figure 1H ). These results indicated that Pcs is likely to 159 regulate biosynthetic pathways and not the endocytosis of Rh1. 160
161
Cytoplasmic vesicle accumulation in Pcs-deficient photoreceptors 162
To more precisely compare the phenotypes between Pcs-deficiency and the loss 163 of the Rab11/dRip11/MyoV complex, we observed thin sections of wild type w 1118 , 164 pcs NP2623 , pcs GS7166 , pcs GS7166 ex1 , and pcs Δ1 pupal photoreceptors using electron 165 microscopy ( Figures 2A-H and S1C, D). We found smaller rhabdomeres and 166 cytoplasmic vesicle accumulations in pcs GS7166 , pcs NP2623 , and pcs Δ1 photoreceptors, 167 while the wild type, w 1118 , and pcs GS7166 ex1 photoreceptors remained unchanged. The 168 appearance of these vesicles resembled the vesicles that accumulated upon deficiency of 169 the Rab11, dRip11, and MyoV complex (Li et al., 2007; Satoh et al., 2005) . We 170 measured the area of cytoplasmic vesicles in wild type, pcs GS7166 , pcs GS7166 ex1 , and pcs
Δ1
171 pupal photoreceptors, and found that the areas occupied by the cytoplasmic vesicles 172 were significantly increased in pcs GS7166 and pcs Δ1 pupal photoreceptors ( Figure 2I ). The 173 cisternae of Golgi units appeared slightly swollen, but they still stacked well ( Figure  174 2G, H arrows). Mitochondria and ER were normal in pcs GS7166 and pcs Δ1 photoreceptors 175 Sinka et al., 2002) . Therefore, we created transgenic flies expressing 184 UAS-V5::Pcs, and expressed V5::Pcs in late pupal photoreceptors using Rh1-Gal4. 185 V5::Pcs co-localized with Rab11 both in the cytoplasmic puncta (Figures 3A  186 arrowheads), which are presumably RE associated with the trans-side of Golgi units, 187 and in the puncta at the base of the rhabdomeres ( Figures 3A arrows) , which are the 188 post-Golgi vesicles bearing newly synthesized rhabdomere proteins ( Figures 3A, B) . 189
Line plots of fluorescent intensities of anti-V5 and anti-Rab11 ( Figure 3C ) through the 190 perinuclear region from a Golgi unit to the rhabdomere (arrow in Figure 3B for Rab11 localization to these compartments ( Figure S1F , H). We also investigated 228
Rab1 localization in pcs GS7166 mosaic retina ( Figure 3N Figures S1G, I ). We also confirmed that the total 241 amount of Rab11 was unchanged in these flies ( Figures S1G, I ), similar to observations 242 from a previous report (Sakaguchi et al., 2015) . Thus, Pcs is necessary for the specific 243 
TRAPPC8
L3809 homozygous photoreceptors, the punctate staining of Rab1 on the cis-271
Golgi was undetectable, while Rab11 foci were still clearly detected. Punctate staining 272 of the Golgi markers GM130 and MPPE was also significantly reduced ( Figure 4C-F) . 273
Thus, TRAPPIII is likely to function as a Rab1-GEF, and this complex is necessary for 274 Rh1 transport, presumably from ER to cis-Golgi in fly photoreceptors. 275
We made deletion mutants for the TRAPPII-specific subunits TRAPPC9 and 276 C10 by imprecise excisions of P-elements. Both deletion mutants, TRAPPC9 3D12 and 277
TRAPPC10 10F4
, are thought to be null; however, both were homozygous-viable, as 278 to emersion. Interestingly, the retinas of TRAPP9 3D12 , pcs GS7166 double-homozygous 287 mutant pupae were small and exhibited severe roughness ( Figure 4I ). We dissected 288 these small eyes and investigated the localization of Rh1 and Na + K + ATPase. As 289 expected from the rough eye phenotype, ommatidia were not well aligned and vast 290 spaces were found between the ommatidia in TRAPP9 3D12 , pcs GS7166 retinas ( Figure 4H 
APEX2-AGL4 (5'-433
ACCAGAACCTCCACCACCaGGCGCGCCGGCATCAGCAAACCCAAGCT-3') 434 then with primers Sp-GL3 (5'-CTGACTAGTggaggaggaggttctggtggtggt-3') and GL4-435 Xh(5'-CTCACTCGAGCCaccgccACCAGAACCTCCACCACC-3'), digested and 436 cloned into SpeI and XhoI site of pMT-mSOG4m to generate pMT-mAPEX2m. 437
Gene fragment of pcs was amplified from cDNA of w1118 third instar larvae, using 438 pcs-GF2 (5'-GGATGTGTCTGTGTAGCAACGAG-3') and pcs-GR2 (5'-439 TGATATGGGGCTGGCTGAAGAAGTC-3') as primers. To construct pMK-V5-pcs, 440 the coding region of pcs amplified with pcs-MK-Sp (5'-441 gatcttcatggtcgactagaATTATTCCAGAGAGCGCCTACGCAG-3') and GL3-pcs-F 442 (5'-ggaggaggttctggtggtggtTCGAGTGCAGAAGACGGCGAG-3') together with N-443 terminal V5-epitope, were cloned into Kpn-ApaI site of pMK33-CFH-BD using Gibson 444 assembly. 445
The coding region was amplified from pMK-V5-pcs, using msXh-pcs-F (5'-446 gaggttctggtggcggtGGCTCGAGTGCAGAAGACGGCGAG-3') and msAp-pcs-R (5'-447
AGGCTTACCttcgaaGGGCCTTATTCCAGAGAGCGCCTACGCAGC-3') and cloned 448 into XhoI-ApaI site of pMT-mAPEX2m to obtain pMT-mAPEX2-pcs. 449
To produce stable transformants, 0.5ml of S2 cells were transfected with 1µg of DNA 450 using 3µl of FuGENE HD (Progema), and selected with 2µg/ml Puromycin and/or 451 200mg/ml Hygromycin B for 2-3 weeks. 452
Drosophila S2 cells (gifted from Dr. Gota Goshima at Nagoya University, 453 Japan) were stably transformed with pMK-myc::APEX::Pcs selected using puromycin. 
